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ABSTRACT
Our Collage Art Therapy Bot is an application that utilizes collage therapy to help users navigate
their feelings and give them a better understanding of themselves. Unlike other forms of art
therapy, collage therapy is much more inclusive and does not require any artistics skill that may
intimidate users from participating. The user interface is split into three sections: the photo
library, the chat bot, and the photo collage. The user can scroll through the library and pick the
photos that they feel connected to. Then, the chatbot prompts the user to tell it what made them
choose the photo. The Collage Art Therapy Bot is designed to be a supplemental tool to the
user’s mental health resources and give them more perspective on their internal turmoil. The
application brings the benefits of collage therapy in an easy-to-use and accessible format that is
available for users whenever they need.
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1. Introduction
1.1 Motivation
Mental health is our emotional and psychological well-being and is an important factor in the
way we live our lives. It affects the way we make our decisions, our productivity, and ability to
handle the world around us. Despite the growing awareness on mental health, its issues affect
many of us. According to the CDC, 50% of Americans will be diagnosed with a mental illness or
disorder at least once in their lives. Mental health issues range from stress to depression and
anxiety to many other mental illnesses. In addition, mental health issues have been shown to
affect individuals physically such as increased heart rate during anxiety attacks or fatigue caused
by depression. The necessity for more mental health resources is on the rise as we are being more
informed and more people admit that their mental health is affecting them. Especially during the
COVID-19 pandemic, more people have struggled with their mental health as isolation, loss of
family members and friends, loss of income due to being laid off, and other issues have triggered
anxiety or depression. Students, especially those at Santa Clara University, are constantly
struggling with mental health issues and illnesses, but some resources, such as the Cowell
Center, are not always available.
1.2 Problem
Taking care of our mental health is very important, but the way we choose to do it can either
improve or worsen the way we feel. By using healthy coping mechanisms such as going to
therapy, seeking out support, or doing a self-care routine, people can find their way out of a
difficult time in their lives and feel better about themselves. However, some of these healthy
coping mechanisms are not easily accessible for people. Therapy is an amazing tool that has
helped many people navigate their feelings and issues, but it can be expensive especially for
those who cannot afford it or have insurance that does not cover it. When a person’s mental
health is suffering, it can cause them to be unlike themselves, lose joy from the things they love
to do, avoid talking with their loved ones, and refuse to seek help. In addition, there is still a
stigma surrounding mental health, which causes people to deter from seeking help. When they
are out of healthy ways to cope, individuals may turn to unhealthy coping mechanisms such as
self-isolation, drug and alcohol abuse, and self-harm. There are other therapy and mental health
focused applications available, however, not every form of mental wellness activities are
effective. These applications mostly focus on meditation and have additional fees to access other
features of the app. In addition, other art therapy applications are intimidating to users because
they may feel that they cannot participate fully because of their lack of artistic skill.
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1.3 Solution
After doing extensive research about collage art therapy and art therapy in general, we were able
to narrow down the process to three major steps which encapsulate the three major components
of our project.
● Cutting/Browsing - What differentiates collage art therapy from other forms of therapy is
that in this form, users are asked to recognize existing pictures and draw relationships
between those pictures and their life. Oftentimes when we are trying to collect our
thoughts or try to reflect, our mind turns blank but when given an image to guide our
thinking, it makes it easier to express our emotions. To do this, we needed to ensure that
our image dataset compared a vast variety of emotions and subjects, which is where the
image recognition algorithm comes in to identify the subjects or moods of a set of
photographs.
● Pasting - The next portion of the collage art therapy is pasting, which is where the collage
builder user interface comes in. Though collage art therapy relies heavily on pre-existing
photographs or graphics, the placement of the images allows the piece to become
personalized to the user mimicking the action of getting a piece and gluing it onto a
traditional canvas.
● Reflection - Lastly, there is the reflection portion of the process which is prompted by our
chatbot. Although it can be nice to have an aesthetically pleasing piece at the end, we also
want to make sure that the user is intentional about the images that they select rather than
having pieces that look good to the eye. The chatbot would ask users why they select
certain pieces and log that for future reference.
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2. Requirements
2.1 Functional Requirements
● Must be able to work across multiple platforms (mobile, desktop, tablets, etc.)
● Allow the user to store their information for access later
● Present new images to users upon reload
● Ability to exit and erase all information when needed
2.2 Non-Functional Requirements
● Diverse Image Set
○ Pictures that portray a strong feeling
○ Not only pictures, but also words (though limited)
○ The point of the collage making process is not just to put together a set of images
that look pretty together, but to take a bunch of fragmented pieces together to
create a story that they can relate to
○ You often don’t know what kind of picture you’re looking for, so discourage the
use of ‘searching’ for the image, but rather combing through a gallery of random
images
● Prompts
○ Reflect on why they chose a certain image, why they placed a certain image the
way they did, why they decided to put different pieces together, etc.
○ Emphasize the point that the program is not meant to be a replicant or a
replacement for professional therapy, rather this is to help users to be more
conscious of their mental well-being.
● Privacy
○ As mentioned before, we intended to make the art therapy process comfortable for
the user, even for those who are afraid to express themselves artistically.
Naturally, art can be deeply personal, and in collage therapy, these expressions
matter tenfold since therapy is typically private for the sake of the client feeling
safe enough to show hidden thoughts. To have that privacy be intruded upon is a
violation of what we stand for.
7
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2.3 Design Constraints
Our application constraints are:
● The application must be easy for users of all technical experience to interact with.
● The application must be able to work across multiple platforms

8

DocuSign Envelope ID: 67F21884-95C4-4CA1-996F-409FDCCD4B74

3. Use Cases
3.1 Use Case Diagram

Figure 3.1: Use Case Diagram
3.2 Use Case Description Table
Use Case #

Feature

Description

Priority

1

Provide Images from
Dataset

Using images that were analyzed by our image
recognition, provide users with an array of
images to push their thinking.

Very High

2

Select Images

Allow users to either skip through the currently
presented images or select one of the ones that
they relate to.

Very High

3

Upload own image

If none of the images that they see encompass
the emotion that they are feeling, or if they
have one of their own that they want to
include, allow personal image upload.

Moderate

9
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4

Place onto canvas

Strategically place the image onto a grid-like
canvas.

5

Interact with chatbot

To encourage the intentional selection of
Very High
images, force users to reflect on the images that
they select or upload.

6

Save reflection

Save these reflections for future reference or
later editing.

Moderate

7

Provide chatbot with
relevant prompt

Based on what emotion that the image that they
select conveys, present a question to push for
more than surface-level reflections.

Moderate

8

End conversation

Allow users to end the collage building process
at any time.

Very High

9

Analyze conversation
to determine overall
mood

Look at the entire collage as a whole to
determine which emotion was conveyed the
most.

Moderate

10

Provide chat with
helpful tips and
resources

Try to promote healthy tips for managing
mental health. Note: our chatbot is not created
or endorsed by mental health professionals.

Very High

10
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4. Technologies Used
4.1 Functional Technologies
Tensorflow and Inception v3
We wanted our chatbot to recognize the pictures the user selected for their collage, so using
Tensorflow and Inception, we were able to create a program for image recognition. Tensorflow is
a free open source platform created by Google for generic image detection and machine learning
whose main use is to help train deep neural networks. Inception is another deep learning model
created by Google that is used for image analysis and object detection.
Keras
Keras is an API of Tensorflow and an open source Python library that specializes in developing
and training deep learning models. It provides the machine learning training models that enabled
us to set up a neural network for the chatbot.
Javascript
Javascript is the primary language that we use as we want our application to be used across
multiple devices, allowing this form of therapy to be used across multiple types of devices
(phones, tablets, desktops, etc.). This allows this form of therapy to be easily accessible as a huge
criticism of mental health resources is its lack of accessibility to various people.
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4.2 User Interface Technologies
Python
Python, an extremely popular, object-oriented, high-level programming language, is used to
write the code for our image recognition and chatbot programs.
HTML5
HTML is the standard markup language that we used to develop the front-end of our application
which allows users to interact with our collage builder and our chatbot.
CSS
As collage art therapy is very design-oriented, CSS was used to make the collage builder
customizable and visually appealing.
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5. Design Rationale
The main reason for the choice of using collage therapy is to provide an easier and more
comfortable entry into an artistic expression for people who may be curious in artistic media or
are self-conscious about their skills. Through collage-making, those users can use pre-made
images to form their own means of self-expression. Since physical collages require a canvas in
which to put images, we decided to digitalize the aspect. The other crucial part of collages are
the images, and in real life, these images can be selected from any medium and are often chosen
from pages in books or magazines. To simulate this, we felt that having a gallery for the user to
pick images from suited this requirement. In essence, these simulations grant a low-maintenance
and easy-to-set-up variation of collage therapy that omits the preparations and supplies that are
usually required.
Collage art therapy allows people to express their creativity in unstructured activities. In
comparison to other styles such as drawing, painting, or songwriting, for example, this activity is
great for people who aren’t used to these other traditional art forms. It also allows people to
express their feelings in a non-verbal format, so for many people who go to therapy, it can be
hard to have their thoughts and feelings worded out or they may not come out the way that they
want to. This goes for other similar mediation or reflection practices where people are tasked
with writing down their emotions. For many people, this doesn’t come naturally, so through the
practice of collage art therapy, they can draw their inspiration from other sources and materials to
express themselves. This form of therapy could also be used as a first step into one verbalizing
their feelings, leading to other forms of therapy that can further help them understand their
feelings and emotions.
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6. Application Implementation
The user is able to open up a gallery provided by the application and select an image of their
choice to add to their piece. Upon placing an image, the program will then read in what was
posted and use image recognition to decipher the meaning behind the selection and placement.
After the input is taken in, the chatbot will give a response or prompt for the user to take in and
respond. The user can decide when their collage is complete whenever they feel is appropriate,
and doing so makes the chatbot give a deterministic report on the user’s whole piece.
The application has two major components in its overall system, the user interface (UI)/canvas
for pasting in images and artificial intelligence in the forms of image recognition and chatbot
interactivity. For the UI, this was to be coded with Javascript, while the machine learning
components were programmed using Python.
6.1 Image Recognition
Using both Tensorflow and Inception, the code is able to build an image classification system by
using a deep learning model that has been previously trained using ImageNet. ImageNet is a
large image database that is used in many machine learning programs worldwide. The model is
able to classify an image across 1,000 different categories and then using transfer learning, it is
able to retrain itself to classify a new set of images of our choice. For example, we trained our
program on categories such as anger, family, money, rain, and sunshine. Within each category,
we had at least 20 pictures that included different views, angles, colors, and an overall wide array
of pictures to train our dataset.
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Figure 6.1 A Portion of Our Training Dataset Categories and Pictures Within the Cat Category

Figures 6.2-6.4 Some Examples of the Training Dataset Pictures Within the Cat Category
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After compiling and running the program, the code will look at each picture within each dataset
category and do training on it by using convolution and pooling. Convolution transforms an
image by applying a kernel, which is a small matrix, over each pixel across the entire image, and
pooling reduces the dimension of the feature map. These methods are what allows a program to
do image recognition.

Figure 6.5 Terminal Output That Shows the Program Looking
At Each Picture Within the Training Dataset

Figure 6.6 Bottlenecks of Each Picture
16
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Figure 6.7 Training Percentages
When the program is done with training, we are able to run the classify program, which allows
us to upload a picture from our computer and get a label based on the training sets. For example,
we inputted a picture of a team member’s dog (Figure 6.8) to see what label the program thinks it
should get. From Figure 6.9, we are able to see the scores of all of our training labels, and as
expected, ‘dog’ has the highest score, which means the program would classify Figure 6.8 as a
dog.
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Figure 6.8 Example of Inputted Image

Figure 6.9 Label Scores

6.2 Chatbot
Our train.py file first reads in the JSON file containing an array of objects with their tags
matching the names of the attributes in the image recognition code, the set of example sentences
that could be made by the user, and the set of possible reactions by the chatbot) with each key
being linked to an array of possible responses (i.e. happy moods and farewells). With the test and
training data formatted, we used the Sequential Deep Learning model from Keras, which is a
multi-layered perceptron that had the first two layers consist of hundreds of neurons with the
third layer having the number of elements in the JSON be the number of neurons so it can predict
the output with softmax. Next is the actual training, in which we used a Stochastic Gradient
Descent to set the weights and run calculations for every neuron in different, randomized subsets
of the whole training data for a fixed number of epochs, an epoch is a single run of an algorithm
through its entire training dataset. It is similar to a regular gradient descent, except that the latter
runs calculations throughout the entire batch of data instead of randomized subsets. Upon
training the model, we saved our model as a .h5 file to be used in the main class.

18

DocuSign Envelope ID: 67F21884-95C4-4CA1-996F-409FDCCD4B74

6.3 User Interface
For the user interface, there are three major components that correlate to the major three steps of
the process: browsing/cutting, pasting, and reflection. The first step is demonstrated in the
collage builder, as the goal is to take this traditional physical hand on activity and turn it into a
virtual one. This provides options for users to select their own images if they wish or they can
select images from our own database which mimics the browsing and browsing step. As one
does with magazines or other materials, users would be able to randomly scroll through the
images to select the ones that they relate to.

Figure 6.10: Image Selection
Next, is the pasting step onto the canvas. The collage builder will automatically place the images
onto the canvas in a way that assures that they can nicely fit in a grid. As customizability plays a
large part in this form of art therapy, users are also able to click on any of the selected images to
remove them from the canvas or to change the opacity in order to denote the images’ importance
to them.
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Figure 6.11: Collage Builder

Figure 6.12: Changing Image Opacity
Lastly, arguably one of the most important steps in the process, is giving the users time to reflect
on the images that they’ve selected. This would mimic the pasting portion of the process,
deliberately choosing images to place onto the canvas. The chatbot would be able to ask the user
why they selected the images that they did, making each selection intentional and creating a
meaningful piece rather than one that is solely aesthetically pleasing. In order to encourage users
to take this step seriously, they will be prevented from selecting another image until they’ve
reflected on the one that they’ve already selected. As demonstrated in Figure 6.13, the left side of
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the application, which is the collage builder portion, is grayed out and locked until the user has
responded to the chatbot. These initial reflections are saved for reference and for future editing.

Figure 6.13: Chatbot on the User Interface
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7. Development Timeline
Here is a timeline of the development milestones we made while working on this project.
Fall Quarter 2021
● Researched collage art therapy and its usage for various individuals.
● Defined a list of features that need to be implemented.
Winter Quarter 2022
● Looked at various types of technologies to see what would work best for our needs.
● Continued research of the impact of collage art therapy to see how to turn it into a virtual
activity.
Spring Quarter 2021
● Building a working prototype of the application.
● Gathering images to include in our database.
● Working on a chatbot to implement into our user interface.
● Building the user interface.
● Completion of presentation for Senior Design Conference and Final Thesis.
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8. Ethical Analysis
We should let it be known that advice and observations from the application come from our
collective research on the subject of art therapy instead of from a professional in the scene.
While a chatbot may mislead people into thinking that they are conversing with a real human
professional, it is merely a machine learning algorithm that has its own imperfections and cannot
always offer the best advice. The advice and tips that the chatbot provides are solely suggestions
but we also want to make it clear that if they need professional help, this is not the application for
them.
On that note, we are also obligated to offer proper resources and advice that stays true to art
therapy, as the customer should expect the application to give valuable input for their mental
health.
We are also obligated to make the application a safe space and comfortable environment for the
user to lessen their stress. Maintaining the user confidentiality of the user and making sure that
their personal matters are safe was of utmost importance. We also know that providing easy
access to users since mental health resources are not easy to come by, are usually costly, and vary
in quality service.
Creating the algorithm to properly assess people's mental health is perhaps the largest challenge
that we encountered. It needs to be able to look at the bigger picture; for example, a person who
makes a bright and happy collage may not necessarily feel that way in reality, but being able to
secure trust with the customer so that they feel safe with giving our app information is vital.
Also, when selecting images to include in our database, we have to make sure that the content
that we are using, like images or other media, is appropriate and does not offend or unnecessarily
trigger traumatic memories. Oftentimes when people are seeking resources such as online
applications, it’s important for the online spaces that they enter to be cognizant of everyone’s
different identities and experiences.
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9. Conclusion
9.1 Summary
Our team was able to successfully develop a working application that allowed the user to select
pictures for their collage, reflect on each image chosen, and converse with a machine learning
powered chatbot.
9.2 Obstacles Encountered
During the year, it has been difficult trying to collaborate together and figure out how to
complete our original plan. One of our first ideas was to implement our chatbot into a
pre-existing web application like Canva. A large part of the collage art therapy process surrounds
the idea of customizability and being able to create a piece that directly relates to the user. Due to
time constraints, the difficulty of implementations, and other ideal programs requiring payment,
we opted to create our own interface which removes some freedom and flexibility in terms of
design and styling.
9.3 Lessons Learned
The process of planning, designing, and creating our Collage Therapy bot has taught us many
valuable lessons in project planning, team collaboration, and crisis management. Splitting up the
work and using our weekly meetings as check-ups to hold each individual accountable for their
work was immensely helpful, both in making sure the work is done and knowing when another
teammate needs help in certain areas. Communication has been key to working on the Collage
Therapy Bot even when we were working individually on our respective roles.

9.4 Future Work
Some of our future work with our Collage Art Therapy Bot is to implement additional features to
make it a much more fleshed out collage application to recreate the feeling of making a collage.
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Some features we plan on adding are cropping images in any shape the user desires, creating a
large blank canvas where the user can place their images where they would like, resizing of
images, and the ability to bring forward or move back images similar to Google Slides or
Powerpoint. With the chatbot, we want it to be more interactive with the user and pose questions
for the user to ponder throughout their collage therapy process. In addition, the Collage Art
Therapy Bot is designed for desktop and laptop use, but in the future we would like to create a
mobile application for users to use on their tablets or phones for easy on-the-go access.
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